The aims of this study were to investigate the condition of dental caries in 1-4 years old Japanese children with cleft lip and/or palate, and also to examine the relationships between age, location of the cleft, oral health behavior of cleft children and the incidence of dental caries. The study was carried out through a dental examination of a sample of children and a questionnaire to their parents which included questions about infant feeding practices, frequency of consumption of specific drinks and children's frequency of tooth brushing. A sample of 116, 1-4 years old Japanese children (58 boys and 58 girls) with oral clefts referred to the Department of Pediatric Dentistry Clinic, Showa University, after receiving surgical treatment, participated in this study. Results indicated that the prevalence of caries in cleft children was related to patient age, location of clefts and oral health behavior. A higher level of dental caries was recognized in children with cleft lip and alveolus/palate than in those with cleft lip alone. Incidence of caries increased with patient age. Children who had been fed in a determined time were less affected than those who had been fed at will. Incidence of caries was also high in the children who ingested drinks with sugar than in those who did not. The results of this study suggest that it is important to improve the oral health behavior of cleft children to minimize the risk of caries. Moreover, children with clefts and their parents should as early as possible undergo a preventive program to ensure preservation of primary dentition.
higher frequency of caries [7] [8] [9] , congenitally missing, peg-shaped and fused teeth 10) and high incidence of enamel hypoplasia 11) . The prevalence of dental anomalies tend to increase with severity of the cleft 3) .
A number of epidemiological studies of dental caries in Japanese children with cleft lip and palate have been performed. These studies have indicated that they had higher prevalence of caries in the permanent dentition than children without clefts 12) , with the highest prevalence of caries recognized in children with medical problems and oral health behaviors such as bottle feeding, sucking habit, and high frequency of eating sweets between meals. Furthermore, prevalence of caries increase with age 12, 13) .
In the present study, we examined whether relationships exist between origin/location of clefts
Introduction
Among the congenital anomalies in the orofacial region, clefts of the lip and palate are the most frequent, occurring once in every 600 to 700 births in the white population, less frequently among blacks (once in every 2,000), but more frequently in Japan, once in every 400 to 500 births 1, 2) . Children with clefts experience many disturbances in life including those of cosmetics, speech, hearing and dental problems. Furthermore, they have a higher prevalence of dental abnormalities than children without clefts 3) . Common abnormalities include high prevalence and severity of malocclusion [4] [5] [6] , or oral health behavior and the incidence of dental caries in infants.
Subjects and methods
The subjects were children with clefts who were referred to our Department of Pediatric Dentistry, Showa University, after receiving their first surgical treatment and having total care from the SCPT (Showa University Cleft Palate Team), during the period from January, 2003 to December, 2003. A total of 116 children (58 boys and 58 girls) with clefts participated in the present study, whose ages ranged from 1 to 4 years.
A short questionnaire was given to parents. The form included questions about age (12-23 m, 24-35 m, 36-47 m, more than 48 m), infant feeding practices (breast only, breast and bottle, bottle only), feeding at determined times or at will, consumption of sugar through specific drinks (sugared/no sugared), sucking strength (weak/normal), children's frequency of tooth brushing (sometimes, at least once a day, twice or more) and brushing times (at night, at morning, both).
Each child was clinically examined on a dental chair with optimum illumination. All teeth were examined for dental caries (present/absent/site), malformed teeth (present/absent/site) and rotated teeth (present/absent/site) according to the WHO criteria (1977). Children were examined using a plane mirror and explorer. The data were recorded on data collection forms, and then transferred to software for analysis. Statistical analysis was performed by Chi-square and student t-test (PϽ0.05). Tables 1-4 . Most of the children referred to our department were less than 3 years old, and 76% were in the 12-23 months group. Among the clefts in the 116 children, 8 were located in the lip only, 33 in the lip and alveolus, 52 in the lip, alveolus and palate, and 23 in the palate only (Table 1) . Among the palatal clefts, 22 were located in both the hard and soft palate, and 1 in the soft palate only; no submucosal cleft palate in this study. A higher percentage of unilateral clefts was recognized, with most located on the left side.
Results

Results are summarized in
Of the children examined, 86 (74.1%) were Table 2 ). There was a significant difference in prevalence of caries between children with clefts involving the lip and those of the clefts of other regions, but the mean age of cleft lip group was lower than those of the other groups. Table 3 shows rates of examinees by age, and occurrence teeth with caries. In respect to the age group, number of children with caries increased with age; 13.6% at 12-23 months, 44.4% at 24-35 months, and all children over 36 months of age had caries. Teeth with caries per child also increased with age.
The relationship between prevalence of caries and the oral health behavior is shown in Table 4 . By method of feeding, bottle-fed children had a higher incidence of caries (31.3%) than the other two groups. Moreover, children fed at predetermined times (16.9%) were significantly less affected by caries than those who were fed at will (35.1%). In respect to sugar containment in the drinks, incidence of caries was higher among children who ingested much sugar (38.5%) than who did not (19.5%). As to the frequency of brushing, children who brushed their teeth only sometimes had a higher percentage of caries than who brushed at least once a day or more.
In relation to the abnormalities of tooth position, it was found that prevalence of caries was higher in children with malformed (37.0%) or rotated teeth (35.0%) than the total percentage of caries (25.9%). 
Discussion
The purpose of the present study was to examine a relationships between age, origin/location, oral health behavior of cleft children, and incidence of dental caries. Since no control children were examined in this study, we compared our results with those of previous studies. A questionnaire for oral health behavior and dental examinations were used. Age of children ranged from 1 to 4 years, and the deciduous teeth had erupted in the oral cavity.
The present study revealed that the prevalence of caries in cleft children was related to the location of cleft, patient age, and oral health behavior. This confirms earlier findings of Schroder & Edwardsson 14) , who found a positive correlation between poor oral hygiene and dental caries in 3 years old children. A lower prevalence of dental caries was found in children with a cleft of lip alone than in those with other types of clefts, consistent with findings of a previous study 15) , though in this study children with cleft lip alone were very young. This may have affected to our findings.
In the present study, the number of children with caries increased with age; it was 13.6% at 12-23 months, 44.4% at 24-35 months, and all cleft children over 36 months of age had caries. These results confirmed those of a previous study in which prevalence of caries in cleft children became higher with the increase of the age 12, 13) . The number of teeth with caries per child also increased with age; it was 0.30, 1.33, 4.33, and 5.86 in the age group of 1, 2, 3 and 4, respectively. The prevalence of caries in children with clefts was higher in the present study than in children of the same age without clefts as reported in National Health Survey of Japan in 1999 16) . This survey showed prevalence of caries and caries teeth per child at each age group; those were 1.2%, 0.02 at 1 year-old group, 21.5%, 0.78 at 2 year-old group and 36.4%, 2.08 at 3 year-old group.
As to oral health behaviors of cleft children, regularity of feeding, quantity of sugar-containing drinks ingested and frequency of brushing, were related to caries prevalence. Breast-fed children exhibited a low incidence of caries, as it was thought that breast-fed children had slight disorders by oral clefts. The children who had been fed at a predetermined times were less affected than those who had been fed at will. In respect to sugar quantity in the drinks, incidence of caries was higher among the children who took much sugar than among those who did not. The above results suggest that dietary habits play a major role in the occurrence of dental caries, in addition to the presence of an oral cleft. Frequency of brushing was also related to incidence of caries; children who brushed their teeth only sometimes had a higher percentage of caries than who brushed at least once a day. Furthermore, brushing both in the morning and night was effective in reducing the incidence of caries. These findings were in agreement with those of a previous study, in which diagnosed gingival inflammation was more frequent in a group with clefts than in a control group, particularly in the maxillary anterior region 17) . For both children with clefts and their parents, it is probably difficult to achieve optimal tooth cleaning technique in the cleft area.
The effects of abnormalities of tooth position such as malformed and rotated tooth on dental caries activity were also assessed in the present study. Prevalence of caries was higher in the children with malformed or rotated teeth than in those without abnormalities. It thus appears that abnormalities of tooth position further complicate the oral health condition of cleft children because of low selfcleaning activity in the mouth, and consequently increase the prevalence of caries.
These facts suggest that dental care is effective to decrease the risk of caries in cleft children, especially brushing frequency and brushing before bed are important 18) .
Conclusion
Children with clefts were found to high incidence of caries, which increased with age. To decrease the risk of caries, improvement of dietary habits and oral hygiene in cleft children seemed to be an evident goal. Children with cleft lip and/or palate and their parents should as early as possible undergo preventive program that aims at preserving a healthy primary dentition. Special attention should be paid to oral hygiene in the cleft area. It is necessary for children with clefts to acquire better dietary habits and oral hygiene.
